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106a Sunday, February 3, 2013little is known about cellular mechanisms of cardiac dysfunction in inflamma-
tory diseases. Hearts from patients with RA show signs of increased inflamma-
tory activity in microvessels as well as in the cardiomyocytes themselves. Thus,
the cardiovascular dysfunction in RA patients is likely to be due both to defec-
tive microcirculation and to direct effects on cardiomyocyte contractility. Here
we show that cardiomyocytes from mice that displays many pathological char-
acteristics of human RA (collagen induced arthritis; CIA) have altered cyto-
solic and mitochondrial Ca2þ handling together with decreased myofibrillar
Ca2þ sensitivity, which suggest decreased contractile function. Neuronal nitric
oxide synthase (nNOS) can produce nitric oxide and O2
-*, which in combina-
tion can form peroxynitrite (ONOO-*) and result in oxidative stress. Total
nNOS protein expression and nNOS associated with the major intracellular
Ca2þ release channel, RyR2, were both increased in CIA compared with con-
trol hearts. This can cause increases in free radicals and oxidative stress and
CIA hearts show mitochondrial O2
-* accumulation with electrical stimulation
and increased protein carbonylation, which are indicators of oxidative stress.
The observed changes in Ca2þ and oxidative stress in hearts from mice with
arthritis can, if sustained, cause arrhythmias and sudden cardiac death. Thus,
our data implicate that stress-mediated signaling results in intricate interactions
between mitochondrial free radical production, cellular Ca2þ handling and con-
tractility and that these interactions are altered in cardiomyocytes of RA mouse
models.
548-Pos Board B317
Determinants of Abnormal Excitation-Contraction Coupling in Cardio-
myocytes from Patients with Hypertrophic Cardiomyopathy
Raffaele Coppini1, Cecilia Ferrantini1, Lina Yao2, Peidong Fan2,
Benedetta Tosi1, Iacopo Olivotto3, Luiz Belardinelli2, Elisabetta Cerbai1,
Alessandro Mugelli1, Corrado Poggesi1.
1University of Florence, Florence, Italy, 2Gilead Inc., Palo Alto, CA, USA,
3Careggi University Hospital, Florence, Italy.
Diastolic dysfunction and ventricular arrhythmias are the clinical hallmarks
of hypertrophic cardiomyopathy (HCM). Studies on animal models of HCM
highlighted the leading role of excitation-contraction coupling (ECC)
abnormalities as cellular determinants of increased arrhythmogenicity and
abnormal contraction. However, mechanisms of ECC anomalies have never
been studied on human HCM samples, thereby limiting the development of
novel therapies.
We aim to characterize the HCM-related ECC changes in cardiomyocytes iso-
lated from the interventricular septum of HCM patients who underwent surgical
myectomy for symptomatic obstruction, compared to non-failing non-hypertro-
phic surgical patients (controls).
Compared to controls, HCM cardiomyocytes displayed slower kinetics of
Ca2þ-transients (duration at 90% decay= 719550ms vs. 419555ms at 1Hz)
and higher diastolic Ca2þ (at 1Hz, 226516nmol vs. 13957nmol), especially
at high stimulation rates. Moreover, the rate of spontaneous Ca2þ releases lead-
ing to delayed after depolarizations (DADs) was 5-fold higher.
Several mechanisms underlie such changes in HCM cardiomyocytes:
1)severe reduction of t-tubular density, leading to prolonged Ca2þ-transients
raising phase;
2)reduced expression of SERCA, contributing to slower Ca2þ-transient decay;
3)increased Ca2þ current amplitude with prolonged inactivation, associated
with 2-fold increased Calmodulin kinase II (CaMKII)-dependent phosphoryla-
tion of Ca2þ channel;
4)3-fold increase of CaMKII-dependent phosphorylation of ryanodine recep-
tors (RyR2) and 15% higher SR Ca2þ-load, leading to increased RyR2 sponta-
neous activity and DADs;
5)enhanced late Naþ current (INaL) and the resulting increased intracellular
Naþ, leading to altered function of Naþ/Ca2þ exchanger and reduced NCX-
mediated Ca2þ extrusion;
The latter was tested by inhibiting INaL with ranolazine: via reduction of intra-
cellular Naþ, ranolazine partially counteracted ECC abnormalities, leading to
decreased diastolic Ca2þ, faster Ca2þ-transients, lower SR Ca2þ-load and
rate of DADs.
Albeit multiple abnormalities contribute to ECC changes in human HCM, INaL
inhibition with ranolazine represents a possible therapeutic option to reduce ar-
rhythmias and diastolic dysfunction.
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University of Glasgow, Glasgow, United Kingdom.Post-myocardial infarction (MI) heart failure (HF) leads to abnormal
excitation-contraction-coupling (ECC) causing cardiac dysfunctions attribut-
able to hyper-activation of CaMKII. In contrast, exercise improves ECC in
post-MI HF, but whether this is through CaMKII remains unknown. Our pur-
pose was to test whether exercise reverses ECC dysfunction in post-MI HF
through modulation of CaMKII. Permanent coronary artery ligation leading
to HF was induced in Wistar rats. Four weeks after, regular treadmill running
started (MI-TRN, n=14). Sham-operated (SHAM, n=12) and sedentary MI-HF
(MI-SED, n=16) served as controls. MI-HF reduced exercise capacity 16%
(p<0.01); exercise normalised this. Contractile function of twitch-stimulated
cardiomyocytes was assessed using edge-detection and Fura-2 fluorescence
microscopy with and without the CaMK inhibitor AIP (5uM). MI reduced
contraction 40% (p<0.01) and increased contraction-relaxation times. This
was explained by reduced Ca2þ transient amplitude and increased Ca2þ rise-
decay times. Exercise corrected contraction and contraction-relaxation times,
and improved Ca2þ handling. AIP abolished the exercise-induced improve-
ment in contraction and Ca2þ transient amplitude (both p<0.01) and impaired
relaxation and Ca2þ transient decay times (p<0.01) more in MI-TRN than MI-
SED. Spontaneous Ca2þ waves and sparks were linescan confocal imaged in
Fluo-3-loaded cardiomyocytes at normal (1.8mM) and high (5mM) extracellu-
lar Ca2þ. MI increased wave frequency 65% and amplitude 21% (p<0.01);
this was more pronounced at high Ca2þ and reversed by exercise. MI and
AIP had no effect on sparks but they were elevated by exercise (p<0.01).
AIP had no effect on Ca2þ wave frequency in MI-SED but increased frequency
and amplitude in MI-TRN (p<0.05). In conclusion, CaMKII modulated
exercise-induced improvements in cardiomyocyte function following MI-HF.
In particular, exercise improved sarcoplasmic reticulum (SR) Ca2þ-uptake
and SR-loading by activating CaMKII, whereas Ca2þ release parameters
were less affected. This suggests that exercise activated cytoplasmic, but not
dyadic CaMKII.
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Background. Cardiac dysfunction in sepsis is thought to be caused by detrimen-
tal effects of systemic inflammatory mediators on cardiac muscle. Here we
studied the effects of prolonged (18-24h) exposure of adult rat ventricular
myocytes (ARVM) to bacterial lipopolysaccharide (LPS) and cytokines (tumor
necrosis factor, TNF, interleukin 1, IL-1 and 6, IL-6).
Methods. We measured ARVM sarcomere shortening (SS) and calcium (Ca2þ)
transients (DCai, with fura-2AM) elicited by external pacing at 37
oC.
Results. SS decreased after incubation with LPS (100 mg/ml), IL-1 (100 ng/ml)
and IL-6 (30 ng/ml), but not with lesser doses of these mediators, or TNF
(10 100 ng/ml). A combination of LPS (100 mg/ml), TNF, IL-1 and IL-6
(each 100 ng/ml; ‘‘Cytomix-100’’) decreased SS to 58 5 5% and DCai to
81 5 4% of control (p<0.05; n>38 cells). Sarcoplasmic reticulum (SR)
Ca2þ load (CaSR, measured with caffeine) was unchanged by Cytomix-100,
however, SR fractional release (DCai/CaSR) was decreased to 78 5 5%
of control (p<0.05, n>18 cells). SR Ca2þ pump (SERCA) activity (as the
time constant of Ca2þ decay) and expression (immunoblotting), and the
expression of phospholamban were not changed by Cytomix, whereas Ca2þ
entry into the cell (via L-type Ca2þ channels) was decreased (64 5 4% of
control, p<0.05, n>24 cells). Cytomix induced a 24 5 8 fold increase in
nitric oxide (NO) synthase 2 (NOS2) expression (n=6, p<0.05). The decrease
in SS induced by Cytomix-100 was partially prevented by the NOS inhibitor
L-NAME (SS was 81 5 9% of control) and the radical oxygen species
(ROS) scavenger Mn-TMPyP (SS was 66 5 5 % of control, p<0.05, n>18
cells).
Conclusions. Exposure of ARVM to a mixture of LPS and inflammatory cyto-
kines inhibits Ca2þ handling through activation of NO and ROS pathways.
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Anthracyclines are powerful chemotherapy agents, whose use is limited due to
the onset of potentially fatal cardiotoxicity. This cardiotoxicity manifests as
acute and chronic effects including heart failure and arrhythmia with multifac-
eted etiology, involving ROS generation, altered Ca2þ handling and the
